and Herringham speak of the " calm " uremia of calculous obstruction (as distinct from the " stormy " uremia of chronic renal disease), the former being present in their cases.
The other pathological findings in Cruickshank's case, however, are generally in keeping with the rest of the series.
In foreign literature I find G. Geipel [12] records two cases; G. Herzog [14] one case; and A. Schuppel [15] one case. Geipel mentions a case reported by von Zanegar, but gives no reference. Herzog speaks of a case reported by Beneke L16], the only accessible details of which are the following: (1) The patient died ten days after delivery, with eclampsia;
(2) necrotic areas were found with thrombi in the arteries; and (3) the condition was thought to be due to infarcts. These scanty details are not sufficient, in my opinion, to justify the inclusion of the record in my series.
In Geipel's first case no eclamptic symptoms were noticed, the suppression having lasted four and a half days. Headache and vomiting were the prominent symptoms; and there was albuminuric retinitis.
In his second case there were necrotic foci in the spleen and suppression of urine was complete up to four and a half days. On the seventh day, when the excretion of urine had become abundant, the patient died. Geipel is inclined to explain the changes found in the kidney as "regenerative," and thinks that the evidence from cases of sublimate poisoning in which cortical necrosis is seen supports this theory. Herzog disagrees with this, and regards the changes as forerunners of infarction, while Schuppel is against the embolic theory. Geipel holds that necrosis of the renal cortex and other forms of eclampsia usually occur in patients with no previous renal disease. He holds also (as against Herzog's view) that the thrombi commence in the larger arteries and proceed to the periphery, while Glynn and Briggs think that the thrombosis is primarily distal in origin.
The only case in which a chemical examination of the blood is reported is that of Griffith and Herringham. It is as follows: (a) The chlorides were normal; (b) the phosphates and urea were enormously increased; (c) the sodium was decreased; (d) the potassium was increased.
In my case the blood-urea was as high as 388 mgm. The blood-sugar was within normal ranges.
In all the reported cases (18) the patients died, and the reports on the renal changes found are from post-mortem specimens. The case I shall report is the only one in which, as far as I can trace, the patient has survived necrosis of the cortex of the kidney. It mray be noted that decapsulation of the kidney was carried out.
But it must be added that in two cases of cortical necrosis with anuria recorded in Jardine and Kennedy's paper, and in Glynn's and Cruickshank's cases, the patients all died, notwithstanding decapsulation (in two of the cases of both kidneys). Two of the cases ended fatally within a few hours. Decapsulation in my case was performed ninety hours after labour,as the blood-urea was steadily rising.
The only other English report I can find on portions of kidneys removed during operation is one by Mr. Clifford White [17] (Proc. Roy. Soc. Med., 1919 [Sect. Obstet. and Gynwec.]), on sections from two cases, one with eclampsia, the other probably without, both suffering from suppression, and both having recovered. M. Gerard [18] (France) quotes three reports on specimens removed at operation and speaks of " islets of epithelial nephritis " and of " acute nephritis " of " diapedetic form." He also mentions "strangling " of the kidney in its capsule.
Commenting upon the cases in his paper, Rolleston deals mainly with four points. I propose briefly to discuss these fresh cases under similar headings to indicate how far they support or differ from Rolleston's conclusions.
(1) Presence or Absence of Uraemic Symptorns.-Rolleston concludes that in at least seven of his eleven eases there were symptoms whichi could be classified as urw,mic.
Of the additional seven cases six showed uremic sigris. And as in my case there were vomiting, headache and epistaxis, the condition of all the cases may be regarded as confirming Rolleston's finding.
In three cases the systolic blood-pressure is stated. In Lloyd's case the highest was 188 mm., the lowest 120 mm. In Rolleston's case it was 115 mm. In Torrens' case the pulse tension is given as "not high." In Cruickshank's it was 145 mm. after labour. In my case the highest reading was 120 mm., and the lowest 95 mm.
(2) The Relation of Old-standing Renal Disease to the Occurrence of Conviulsions.--Rolleston finds in his eleven cases some evidence that pre-existent renal changes favour the occurrence of convulsions. The fresh cases go no further towards proving a definite relation between an old nephritis and eclampsia than is disclosed in his series alone. It must be concluded that there is as yet no evidence either way.
Thus, Jardine and Kennedy (1920) reported fits in all three cases in which there had been previously existing renal lesions as well as cortical necrosis. Of the three cases with no previous disease only one had convulsions, and of the three cases (Glynn and Briggs, Jardine and Kennedy, and Cruickshank) with old renal changes, only one had fits. In Herzog's case, with slight old renal changes, fits occurred, and in G,Ieipel's case with fits no old changes were noticed; in his case without fits old changes were obviously present.
(3) Suppression of Urine.-This varied considerably in extent in the first series of cases; and was rarely quite absolute. In one case (Klotz's) 16 oz. were passed on the day before death. In Schuppel's case only 10 c.c. were passed in two and a half days. In, Herzog's case there was complete suppression for the last two days; but 30 c.c. were passed in the previous two days. In Geipel's first case sup-,pression was complete. In my case roughly 20 oz. in ninety hours were passed before decapsulation. This variability of anuria is in keeping with Rolleston's reports.
(4) The Cause of the Thrombosis.-Rolleston concludes that this is due to pregnancy toxeemia, and thinks that it may combine with the toxamia to produce complete necrosis of the cortex and degeneration of the tubules. Jardine and Kennedy find no explanation of the thrombosis. Kennedy concludes that the thrombosis follows after the necrosis and notes, in a case of anuria of only two days' duration, no thrombosis in the veins but only in the capillaries. Cruickshank thinks that the necrosis is secondary to the thrombosis. On the whole these additional cases throw no fresh light on the cause of the thrombosis. No thrombosis was found in the two cases recorded by Clifford White; this led him to suggest that it and the cortical necrosis were terminal phenomena only, and not the actual cause of suppression. The specimen from my case, however, shows that cortical necrosis may be present, and recovery, nevertheless, take place.
If thrombosis is present before necrosis, as Cruickshank concludes after careful examination of the evidence, it may have been present in my case; but it is not seen in the section shown.
In attempting to explain this absence of thrombosis, it may be noted that in one of Jardine's cases it was found only in the capillaries, and in that instance anuria lasted only two days; it is therefore possible that in my case thrombosis even of the capillaries had not yet occurred, the necrosis being the primary lesion. Perhaps a more obvious explanation is that the whole kidney was not available, as it wouldl have been in a post-mortem, for cutting enough sections to include au intralobular vessel. This of course applies equally to Clifford White's specimens.
In the two cases in Clifford White's paper, in which tissue was examined after removal in operation, the tubules are reported as "dilated." This statement is not, however, found in any reports on post-mortem specimens, in which possibly intracapsular pressure had fallen after death. If this dilatation is peculiar to living specimens, it might be considered evidence of abnormal intratubular pressure. Oil the other hand, there is evidence suggesting that it is due to old disease not necessarily connected with the fatal illness. In one case (Laurence and Bradford's) [2], in which endarteritis occurred, the glomeruli are recorded as enlarged." And in two cases with chronic nephritis only, reported in Jardine and Kennedy's paper, the tubules showed dilatation. In Glynn's case the tubules showed cystic dilatation and the condition of the kidneys is reported as that of chronic nephritis before acute necrosis occurred. There does not appear to be dilatation of the tubules in my specimen.
Whether or not the point is of importance is not yet certain, for it has been stated by T. G. Brodie [191, of Toronto (Lancet, September 13, 1919) , that dilatation of the tubules is found in the kidneys of normal dogs removed during life (if rapidly examined) during active diuresis.
Rolleston states that cedema never results from`cortical necrosis alone; it is always due to the presence of other renal disease. I cannot trace the evidence on which he relied in his eleven cases. In Jardine's three cases cedema was present, but the pathological reports state that the kidneys were previously healthy, and in Torrens' case there was cedema of the ankles but no previous renal mischief. In Geipel's second case there was no pre-existent disease but cedema of the-face and legs.
[n my case, though the absence of renal mischief previous to the pregnancy cannot be definitely established, the cedema of the legs was extreme. The patient up to now (after twelve months) is in good health.
As regards other organs in cases of cortical necrosis, in llerzog's ca3e the liver is reported as pale in colour. In Geipels second case necrotic foci occurred in the spleen. Jardine and Kennedy found haemorrhagic foci in the pons in one case; in three cases foci were found in the liver, and in one case in the intestines and in the suprarenal glands. In five of Jardine's six cases focal necrotic areas were found in other organs, and as in the sixth case no examination was made of any organ except the kidney, he concludes that the condition is the same as that of eclampsia.
The close connexion, in some cases, between eclampsia and cortical necrosis cannot be doubted, but it is impossible in the face of the reports of Geipel (second case), Cruickshank, Glynn and Briggs, and Torrens, to consider the two conditions identical.
The question of the presence of bacterial infection is dealt with in five cases only. In Lloyd's case no micro-organisms were found in the kidneys. In Herzog's case no cultures could be obtained. In Rolleston's case a streptococcus was cultivated from the spleen, in association with the Bacillus coli. In Cruickshank's case the uterus was stated to be septic except at the fundus. In Torrens' case the contents of the uterus were described as "decomposing clot "-but the thrombi did not ' appear" septic. I quote the exact words used. In Glynn and Briggs' case spirochabtes were searched for but not found. In my case there was no sign of infection till after the catheterization of the bladder, twenty-four hours after labour, when purulent cystitis developed. Consideration of all the cases does not give the impression of a condition resulting from primary bacterial infection.
In all recorded cases the fcetus was dead except in one (Jardine and Kennedy, Case II), in which twins at the eighth month were born alive, and in all cases labour was premature, though to a very varying degree.
While decapsulation of the kidney can hardly have any immediate effect on uremia, it is possible that it causes simple physical lowering of the intracapsular tension of the kidney, which may enable excretion of water as distinct from other substances to take place. This is borne out by the fact that in some cases of decapsulation, and in at least one case in which decapsulation was not performed, excretion of low specific gravity urine was rapidly established before death, though it was some time before an appreciable amount of urea was excreted by the kidney; in one case (mine) the blood-urea actually continued to rise for at least four days after the operation. In Geipel's second case, in which the kidney was not decapsulated, the excretion of urine on the seventh day of the puerperium is described as " abundant"; cedema was still present, there was Cheyne-Stokes respiration, and the patient died that day.
It is perhaps important that the first symptom in the history of some of the patients was a retention of fluid, shown by cedema of the legs, before there was evidence of nephritis. This is noted in a case quoted by Jardine and Kennedy in which there was no decapsulation of the kidney and the patient recovered; it is therefore not certain whether that case was one of cortical necrosis or of nephritis only. A guarded suggestion might be made that some toxic pregnancies are initiated by retention of water only in the body. Such retention of fluid may be possible, even before obvious signs, such as swelling of legs, etc., are seen, as shown by Glynn's observation of the state of the muscular coat of the stomach and intestine; by Cruickshank's case, in which there was cedema of spleen and pancreas; and by Herzog's case with cedema of the ovary, hydrothorax and ascites. THEORETICAL CONSIDERATIONS. Assuming that a pregnancy becomes toxic when there is interference with the metabolism and elimination of water only, it might follow that the varied clinical pictures seen in the " symptom-complex" of toxic pregnancy are due to: (1) the extent of this interference; (2) the effect of the interference on other metabolic processes.
There is no need to postulate the presence of a " special toxin" or of a bacterial infection, or of partial separation of the placenta as primary causes in these cases of pregnancy toxmemia. The difficulty is to assign a reason for this interference with water elimination. This might be helped by grouping the following ideas:-(1) The association of the pituitary gland with growth and with the excretion and elimination of water (Sharpey-Schafer [221).
Here, Moletor and Pick's experiments (quoted by Sharpey-Schafer) [22] , are most significant. They show that the toxic effect of administering large quantities of water to animals (pituitary extract having previously been given to delay excretion) can be removed by giving them urea. They hold that one of the main functions of the pituitary is to determine the amount of water the tissues can hold.
(2) The clinical observation of signs, in some pregnancies, similar to acromegaly.
'3) The evidence (not yet complete but gradually accumulating) of the relation between the internal secretory glands (especially the pituitary) and metabolic processes and the effect of pregnancy on these glandular activities.
(4) No condition exactly similar to toxic pregnancy is known to exist in animals.
To this last statement should be added the following:-(a) " Milk fever" has occurred before parturition, and albumin and casts and sugar have been found in the urine (Mamadyschky-[28]). The frequency of "milk fever" increases with departure from natural wild conditions, i.e., with Perhaps one may carry on the theory and suggest that the process of evolution in the human subject has modified some of these glandular organs, and that the pituitary gland, for one, has, in gaining new functions, been hampered in others.
In making these speculations. I wish only to stimulate interest in the investigation of the water balance of the body (L. G. Rowntree [20]), in pregnancy, especially in normal pregnancies, in order first to fix a standard, and then to compare it with toxic pregnancies. * Such investigation, I think, would be fruitful.
FULL CLINICAL HISTORY OF AUTHOR'S CASE.
A married primipara, aged 29, first seen at the eighteenth week of gestation, for pain in the right lower abdomen, which soon subsided, and for which no cause was discovered, her urine and physical condition being apparently normal. Both her mother and a cousin had had albuminuria and eclampsia, her sister had died from diabetes at the age of 20. The patient herself had had scarlet fever.
There had been no vomiting during the pregnancy, but somne heartburn. At the twenty-seventh week the patient had a slight vaginal hlemorrhage: urine then normal, systolic blood-pressure 120 mm. At the.thirty-first week she reported that her legs were swollen ; the urine contained no albumin, but 2 gr. of glucose per oz. and small quantities of diacetic acid and acetone were present. The patient was advised to take no salt in her food.
At the thirty-third week the legs were more swollen, there was no albumin in the urine, glucose being present only in urine collected after taking food; acetone and diacetic acid were not now found.
At the thirty-fourth week the patient had premature labour, terminating in twelve hours with the birth of a dead child. One-eighth of a grain of morphia and 3 0 gr. of hyoscine, a small quantity of chloroform, and some A.C.E. mixture were given during labour, the forceps was applied to the head at the perineum after two doses each of 1 c.c. of pituitrin had failed to produce expulsion of the child, the patient being very restless and unreasonable.
The third stage was normal. The perineum had to be sutured. First day.-Twenty hours after termination of labour the nurse reported that the patient had not passed any urine, and a catheter passed produced only 2 drm., which were found to be loaded with albumin. The patient vomited frequently a coffee-coloured fluid (thought then to be anmesthetic vomiting); imperial drink, in which glucose was dissolved, was given.
Temperature, pulse and respiration normal.
Second day.-Patient again vomited brown fluid; no urine passed. Third day.-Temperature, pulse and respiration normal, but no urine passed; 5 oz. obtained by catheter contained a small quantity of albumin, a trace of acetone, no diacetic acid. Systolic blood-pressure, 120 mm. Patient had a sharp attack of epistaxis ; blood-urea, 212 mgm. per 100-c.c. of blood; 18 oz. of saline were given under the skin.
Fourth day.-5 oz. of urine passed and 10 oz. removed by catheter; bladder washed out with boric lotion, as pus was present in the urine, the odour of the urine being very offensive. Blood-urea, 258 mgm. ; 2 pints of glucose saline were injected into right median basilic vein. TREATMENT. In addition to decapsulation of the kidney the patient received the following routine treatment: administration of hot imperial drink, and of acetate of ammonia, application of hot packs to the skin, ingestion of saline subcutaneously, and ofglucose saline intravenously. THE GLYCOSURIA. This was detected at the twenty-fourth week of pregnancy, when the cedema of the legs first appeared. It was again present at the ninth day of the puerperium (no test for it was made between the fourth and ninth day); it varied from a trace to as much as 7 gr. per ounce, and at times amounted to 400 gr. per day. There was just a trace at the end of the third week, and only then did the slight mammary changes (a little swelling and tenderness of right breast) occur, subsiding in two days. The sugar again increased up to 1 gr. per ounce, again subsiding to a trace, and disappearing in three months.
The blood-sugar was estimatedcIthree times. On the second day after labour, 0-117 per cent. * and the fourth day, 0-09 per cent.; and on the twenty-second day, 0-131 per dent. (This last amount was coincident with the mammary changes, and perhaps related to them.) I am indebted to Dr. D. Brough, Assistant Pathologist to the Norfolk and Norwich Hospital, for the following report.
MICROSCOPICAL REPORT ON THE SECTIONS.
The principal lesion present is focal necrosis. Two such foci are present in the sections cut, each occupying rather less than one low-power field of the microscope. In the necrotic tubules the general outline of such is maintained, but nuclear staining is abolished and the individual cells can no longer be distinguished. There are no lumina here, either they are filled with debris or a solid necrotic mass replaces the original tubule. One totally necrosed glomerulus is seen, the outline of the tuft being still visible. It shows much polymorphonuclear infiltration, especially at the attachment of the tuft and, a great deal of polymorphonuclear debris. The stroma in the two areas is not necrosed, but is the seat of much polymorphonuclear infiltration and contains again much nuclear debris. In relation to the necrotic foci there are several (? collecting) tubules in which the epitheial cells are large and activelooking with -hyperchroinatic nuclei. In relation to the foci also, but present as well in other parts of the section, there are aggregations of intensely engorged capillaries. Apart from the focal lesions the chief-changes in the kidney are as follows (1) Undue cellularity of many glomerular tufts and the presence in many of them of polymorphonuclear leucocytes, and nuclear debris.
(2) The presence of blood in one or two of the Bowman's capsules.
(3) The presence of many desquamated epithelial cells in some'of the convoluted tubules and that of blood, hyaline casts and debris in others.
Everywhere there is a considerable excess of polymorphonuelear leucocytes-in the stroma, the glomeruli, and less frequently in the tubules.
FIG . 2. -Photomicrograph x 70. The two collecting tuibules with hyperchromatic nuclei are here shown (see text of Report). The area of necrosis lies immediately below these tubules and is seen in fig. 3 .
(This photomicrograph shonld be examined with a magnifying glass.)
The lesion is evidently a fairly acute one, but had probably been in existence for some days (possibly one or two weeks) to judge by the appearance of the necrosed tubules and the evidence of proliferation. The polymorphic infiltration and the focal necrosis suggest an acute intoxication, bacterial or otherwise.
The facts in this case which differ from most of the others publishea are:
(1) The absence of a high blood-pressure-it was' 95 mm. two days after a bloodurea estimation of 372 mgm. (2) The very high blood-urea found without convulsions-and yet recovery took place. It was 388 mgm. on the eighth day.
(3) The absence of any sign of severe toxamia before labour, only cedema and glycosuria being present.
(4) The recovery notwithstanding the extensive necrosis in the kidney.
CONCLUSIONS.
(1) Necrosis of the cortex of the kidney after pregnancy may occur, with recovery of the patient.
(2) It may, or may not be, associated with previous renal disease-in at least a third of the cases it certainly was.
(3) The pathological changes found are fairly uniform in all the reported cases, the leading features being thrombosis of interlobular arteries, necrosis in areas of the cortex, and, in many of the cases, necrotic areas in other organs.
(4) A similar pathological con1ition has been seen in conditions unassociated with pregnancy.
(5) The cause of the thrombosis, and its relation to the necrosis, are unknown. (6) Opinions as to whether the thrombosis or the necrosis is the first lesion are about equally balanced. (7) Consideration of these cases of cortical necrosis with suppression of urine in relation to toxamia of pregnancy suggests a relation between the latter and the water metabolism of the body. Discussion.-Mr. CLIFFORD WHITE said that his two cases to which Mr. Crook had referred were published as an early stage of the condition that later became one of cortical necrosis. He had not had an opportunity of incising the kidney cortex since then, but he had seen two cases that came into the class under discussion. The first was admitted to a medical ward as a case of mercurial poisoning with suppression of urine following an intrauterine douche of perchloride of mercury after delivery. She had no marked symptoms except complete suppression, which continued till she died. Uriemic symptoms were not present. The physician in charge would not permit a nephrotomy to be done.
The second case was that of a patient who had had one early miscarriage but no children. She was thirty-five weeks pregnant, and four days after a transient febrile attack she noticed that she was passing very little water. The next day, April 5, 1922, a catheter passed at '0 a.In. produced only 1 drm. of brown purulent urine. In the next twelve hours only I drm. was obtained. Vomiting was severe but there was neither cedema nor convulsions. Pulse 150 and poor quality. At 2 a.m., April 6, Cesarean section was done under spinal anBesthesia and a macerated foetus removed. Palpation of the kidneys through the high Cesarean incision showed the left kidney to be very hard but not absolutely stony. The right kidney was of normal consistence. This was the only case in which he had found the two kidneys different in consistence on palpation. Neither was incised as the patie'nt was extremely ill on the table, and also it was feared that coli bacilli would escape from the kidney into the peritoneal cavitv as the urine had contained pus. No urine was passed on April 6, but the next day 2 oz. containing 0*75 per cent. urea were obtained. No casts were present, but a few coli bacilli were seen. She died on April 10, having passed over 11 oz. on that day.
The third case he would record was one under the care of Mr. Miles Phillips, of Sheffield, who had kindly supplied the notes as he was unable to wait for the discussion. The patient was a primipara. There had been no previous albuminuria, but during the second stage of labour she had a single convulsion. A catheter specimen then showed almost pure blood. After delivery only 4 to 8 drm. of bloody urine were passed each day. On the fourth day the right kidney was exposed in the loin and the capsule was split longitudinally. The kidney was plum-coloured and stony-hard. There was a great increase of urine within thirty-six hours, and after forty-eight hours she passed four pints daily. She made a perfect recovery, No portion of the kidney was removed for examination, so it was impossible to state whether dilatation of the tubules was present as in the two previously recorded nephrotomies.
He (Mr. White) pointed out that he had advocated incision of the capsule to relieve the tension inside it. This could be done at any time through an incision in the loin or through the high Caesarean incision at the same time as a Cssarean section. One or two writers had referred to his two cases as having had the kidney " decapsulated." This was not correct. "Decapsulation," as he understood it, was the operation advocated by Edebohls and performed chiefly in cases of chronic nephritis and mainly with the idea of obtaining an accessory circulation through adhesions to the cortex. Such an intention would be wrong in the case of an acute condition like puerperal anuria.
Professor MUNRO KERR said that the essential question was whether the condition was a distinct entity or simply a variation of the severe destructive effects of pronounced toxaemia.
He referred to the recent work of Dr. Cruickshank, Royal Maternity Hospital of Glasgow, who appeared to be satisfied that the condition was not an ordinary necrosis comparable with the necrosis in liver and other organs commonly found, but was a primary thrombosis possibly associated with a spasm of the terminal arteries. He was of opinion that the condition was probably superimposed on a chronic lesion, as he had invariably found evidence of old chronic mischief in some part of the kidneys. Certainly, as regarded clinical features, the disease did present certain peculiarities, e.g., it was much more common in inultipars. In Cruickshank's case recorded in 1923 the patient was a 10-para; and in Mr. Crook's table 70 or 80 per cent. of the cases were seen to occur in inultiparu. Mr. Crook's own case, in which a portion of the kidney had been removed at the decapsulation, was particularly interesting. But the amount of tissue reinoved and examined hardly justified the conclusion that there was no pre-existing chronic lesion elsewhere.
Mr. Clifford White's successes from simple incision of the renal capsule were striking. One would expect that this was just the type of kidney lesion to derive benefit from such treatment.
Dr J. BAMFORTH said that Mr. Crook's case raised the question whether nephritis with necrosis and symmetrical cortical necrosis of the kidneys were two distinct conditions or whether the former condition was an early stage in the pathological process which eventually led to the classical picture of massive cortical necrosis. Various authors had expressed the opinion that thrombosis of the interlobular arteries was the primary lesion in the kidneys in cortical necrosis, but Mr. Crook's case, which showed definite areas of necrosis without evidence of thrombosis, would suggest the possibility that the necrosis of the renal epithelium was the first change. In a case occurring in an adult man, which he (Dr. Bamforth) had published in 1923, and in whiqh almost the whole of the cortex of each kidney was involved, fibrinous thrombi were present in the glomeruli and in their afferent and efferent arteries, also in some of the cortical veins. But no thrombosis of the interlobular arteries was established. In another case which he had had the opportunity of examining and in which also almost the whole of both cortices was involved the maximum effect was produced in the middle zone of the cortex and not in the outer zone as would have been expected if the primary lesion had been in the interlobular arteries. It was possible that the fibrinovs thrombi found in the smaller vessels might have arisen secondarily from their close contiguity to the damaged renal epithelium. The large percentage of cases in which lesions had been found in organs other than the kidneys, indicated that the process was general and due to an altered state of the blood, infective or otherwise, and that it had a selective but not peculiar effect upon the renal cortex.
Mr. A. CROOK (in reply) said that he quite agreed that it was the " odd unusual " case that often threw the most light on the subject. With regard to the remark that the most recent work on the pituitary functions differed from his statements, the paper he had quoted (Sir Edward Sharpey-Schafer) was published in August, 1925. As to the question of intravenous citrate being given; in his case it was intravenous glucose normal saline that was administered; this had not the defect of increasing the thrombotic tendency in the blood.
He thought that cortical necrosis was a distinct entity, and that the changes in the cortex were not the same as in toxic nephritis of pregnancy.
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